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•CLAIMS J 



A resir.-encapsulaced semiccr.durtcr device ust- 
a lead frame which is shaped ir. accordance with a twc-ste 
etching process to a body wherein a thickness cf i.-.r.e. 
leads is less than that cf the lead -arte blank. 
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inner leads having the thickness less than that ef the 
lead frame blank; and 

terminal columns integrally connected to the inner 
leads and having the same thickness with the lead frame 
blank, the terminal columns possessing a column-shaped 

_!^ f ' 5Ura "i Cn Wh ; Ch iS a " ? " d - = bS • i ««-i«-iy connected 
to an external circuit, the" terminal columns being "disposed" 
outside of the inner leads in a .Tanner such that they are 
coupled to the inner leads in a direction orthogonal to the 
thickness-wise direction thereof, the terminal columns 
having terminal portions arranged on top ends thereof, the 
terminal portions being made of solders, etc. and exposed 
to the outside beyond a resin encapsulate, each inner lead 
possessing a rectangular cross-section and having four 
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surfaces incl-dir.g a fi rsr s ---- s ~p , 
third surface and a fourth surface, the f irs - s , rf£ - £ , g 
f-ushed wi-.h one surface of a remaining pokier, 
i-ner lead having the sane thickness with the lead 
blank while being opposed to the second surface, and ea 
of the third and fourth surfaces having a ccncave sha 
depressed toward the inside of the inner lead. 

2- A resin-encapsulated semiconductor device us;: 
a lead frame which is shaped in accordance with . - wo _,., 
etching process to a body wherein a thickness of inne 

leads is less than --a* -* < 

-«- w. ...e xeao frame blank 

comprising: 

ir.r.. r leads having the thickness less than that of the 
-eac frame blank; and 

terminal columns integrally connected to the inner 
leads and having the same_ thickness with _the lead frame 
blank, the terminal columns possessing- a column-shaped 
configuration which is adapted to be electrically connected 
to an external circuit, the terminal columns being disoosed 
outside of the inner leads in a manner such that they are 
coupled to the inner leads in a direction orthogonal to the 
thickness-wise direction thereof, portions of top ends of 
the terminal columns being exposed to the outside beyond a 
resin encapsulate, each inner lead possessing a rectangular 
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cross-section and having ; 0 . Jr surfaces 

surface, a seccnd surface, a - — — • c 

' s^rrace ar.c a fcjr 

surface, the first surface rein, flushed with cr . e s —a 
cf a regaining portion of the ir.r.*~ 

..c > _..g t r. e sa: 

" " — kness with the lead f~a-\e ■ 

the seccnc surface, and each cf the tnird and fc.r: 
surfaces having a ccncave shaoe :eo:^ se .- -~ w *-~ . . . 

cf the inner lead. 



3 • — e resir.-encacs jlated — ~ ^ j . 

. ~ r device as 

claimed in claims 1 or 2, where!., a semiconductor chip is 
received inward of -.he i„er leads, a.- electrodes of the 

semiconductor chio a^e p " » _ 

u.L? a.e e. c c .. y connected to the inner 

leads through wires, respective! v. 



<• The resin-encapsulated semiconductor device as 
clai^d in claim 3,_ wherein the lead frame has _a die pad, 
and the semiconductor chip is mounted onto the die pad. 

5. The resin-encapsulated semiconductor device as 
claimed in claim 3, wherein the lead frame does not have a 
die pad, and the semiconductor chip is fastened to the 
inner leads using a reinforcing fastener tape. 



6. The resin-encapsulated semiconductor devic 
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claimed in claims 1 cr 2, whe-P- , -•„„ „ 

' »*-<e.e_.; w ne semiconductor 

fastened by mear.s of < ns .. ••=-.•„„ . 

S " e - ? 9 as.-.esivt to the Sft . 

surfaces of the inner leads on cne surface thereuf 
the electrodes are located, end the electrcdes =- 
semiconductor chip are electri cal l y .connected to .he f J 
surfaces of the inner leads through wires, respect ; vel v 



The resin-encapsulated semiconductor, device a 

claimed in claims 1 or 2, wherein -he se- -o-,-- 

1 -nt ser.j. concuctor chio : 

fastened to the se< 



cor.d surfaces of t-« -^.^ 

e. -eacs oy cum: 

he ir.her leads. 



-c be electrically connected to t: 



[DETAILED DESCRIPTION OF THE INVENTION] 
'' F; -- D 0" THE INVENTION] 

"he present invention rea-es -a , 

*- 3 a resm- 

encaps-lared semiconductor cev- e c ^AhU rt * 

e c= ^ oDle of meeting the 

requirement for an increase in .the number „f_ terminals and 
resolving probl ems which are caused .in association w it „ 
Position shift and coplanarity of an outer lead. 

(DESCRIPTION Of THE PRIOR ART] 

"6. 15(a) shows the configuration of a generally 
known resin-encapsulated semiconductor device (a plastic 
lead frame package). Tne shown resin . encapsulated 

semiconductor device includes a die pad !5U having a 
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semiconductor chip IS20 rr.ou.-.ted t-e-eo- 0 - • 

w..e.eo.., outer 2 e a 2 s - = - 

*-» ;c the ,„ M -..^ ..... 

- ; - - > ~~~cir.c wires "~0 ~ 

j - - — u .or e a ^ * «^ 1 ^ • . 

~" s --^'e: leads ' 5 • *"> - - . _ 

:-e ocnc:-: pad if;; ~ f __ e 

ser.icer.djctcr chip :S20, and a r-s-n -.^n e _ 

ser.;::r.:-j:;cr chip : = 2C :c prct — -k. 

se.Tiiconcuc- cr chiD 

-52 2 from py-a - . _ 

ex a; stresses ar.: :c-.-^- a -. 

-c.. _a,.._nar.t 5 . This resir- 

c.d'jwwcr cev::c ,= *-o~ 

c -- e - -our.;:.-.: - 

, v ^ ^ " U V' « _ 

cn ; . - - _ 

" 5 15;:, i S 

■•■a"u:ec:-:red by er.zazsulzz ir.c - • 

— * ...e serr.iccnsjctor chio 1520 

the resin. ; n this r*s-- ^. • 

oevice, the nurrJber c* -w e • . 

- ~.e -oer .eacs 1522 is equal to that 
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C "' b=ndi ^ ?Sds i52 - - semiconductor c- l520 [ 

r:5. 13 (b, shows the conjuration cf a r . eneIaver Iead 

frame usee as 5.-. assembly memo-- 

• " e rfi s— -er.cacs.-iated 

.5a. -swh a- i-ead -frame 
includes the bending oad :;m 

• 1 mouncino the 

semiconductor chip, the inner leads 1512 -o r.'.i 

-ecus iii^ w0 be electrically 

connected to the semiconductor chip, the outer lead 1513 
which is integral with the inner leads 1512 and is to be 

electrically connected to the associate 

associated circuits. This 

-«p.«l..l., cMp uit , th . re5i „, aM a 

»»— as 15 servin, 50pporc th . 1#>a ^ 
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Such a Iead franie j, forried _ 

such as a cobalt, <2 alloy (a <2i N--r 6 

ailoy by a pressing working process e- a- e-~- 

• • ^ r - - - r S 5 . 

r:3. :5ibj(Oj is , cross-sectional view ; £ > 5 - 

line -:-T2 of "G. 15(b) ( -T , . 

Fece.-.tiy, there has been growing demand for te 
Kini.turis.tier. and reduction in thickness of resin- 
er.capsuiated semiconductor device employing lead frames 
iiHe the lead frame (plastic lead fr „. ?ack5:e; £nd ... 
increase cf the number of terminals of res:n-encapsuia:ed 



se: 



" ' = s electronic apparatuses are 

-ir.iaturized progressively and the decree of the 
integration cf semiconductor devtce increase progressively. 
Thus, recent resin-encapsulated semiconductor package, 
particularly quad plate package -TPs ! and thin quad flat 

packages (TQ-?s) have eac- a - • „ 

" c " a - - e ° --y increased number cf 

pins. 



Lead frames having inner leads arranged at small 
Pitches among lead frames for semiconductor packages are 
fabricated by a photolithographic etching process, while 
lead frames having inner leads arranged at comparatively 
large pitches among lead frames for semiconductor packages 
are fabricated by press working. However, lead frames 
having a large number of fine inner leads to be used for 
forming semiconductor packages having a large number of 
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.!» .rd.r of » S8 a , ^ # ^ 



working. 



The etching process for fcrr.ir.g a ; Mi fri;r£ t ...... 

-ir.e inr.er leads will be ^^.■h 0 , 

reference to riG. Firs,, a cccper alloy sr 42 

!Sia Sh66t Cf 3 Shleta — « of C.25 „ .. a l 

frS,ne biank i<20) iS ei "«" PTftetly rriG. :< {a )>. "her., 

a Photoresist, such as a w S : 9r .« : -..„ e ' . 

e .cse:r. pr.otcresist 

«".•':.':.; pc: IIliaa oichrcr.ate as a sensitive age.-.t. is 

spread i- photoresist fil.-s ' — »- -k„ 

" -- e - -he - £ ;or surfaces of 
-he thin fii.-n £s shown , , 

"hen, the photoresist *• •-<= - « 

5 cre exposed, through a 

-ask of a predetermined oat--— --, i 

- -° 1-ont emitted by a 

high-pressure tnercurv la-.o, ar - . 

. . a--- ...» .h.n sneet is immersed 

in a developer for development to for, a patterned 

. Photoresist, f ilm _1<3 0 _ a _s .shown .,, r:G. _l,,c, Then, -the 

«in sheet is sheeted, when need.be, to a hardening 
Process, a washing process and such, and then an etchant 
containing ferric chloride as a principal component is 
sprayed against the thin sheet 1C10 to etch through 
Portions of the thin sheet :< i0 not coated with the 
patterned photoresist films 1020 so that inner leads of 
predetermined sizes and shapes are formed as shown in riG. 
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••- ?hen ' "* pa::ern " --•« - .... ........ 

Pa-erned thi, ,!,,« !<i0 .... 

r e — e . e 5 l ~ _ 

»r.d«.«in.d ..,„ ,-. ..... 

-'C.-.T..d by -v, ,. e!) , n9 pr6ctj> ^ ...; V . r .-;.... "".,7." 

°e:,c ,.. s( ..« s ar!d iriMi an adhjsiut p0 , y ,^ a> '."..'.*'.. ' 
«• i.-..,.r -e, «x.ti.«. P.-ede-.e.-, ; , 9 V-I 

•«t. „., d be , .„ d the die pad d ? ^ _ 

•««•.«, pr„.,.. . tch . r , ........ ...... tsl , s .„. 

f M do,, .... „,„ sur;acas as tswn in rio ( 

ir.tsrvs-s between the lines a-e ■- -w a 

« a.e ... t - e range of 50 to 10C% 

-d ~- ^th, mr „.-«.- -s-.^j^-. .. . 

r ,r * ui " the thi " ne " * *« ab6Ut 

0.125 » er abov .. r ur -. h . rBore . th . widch of inner 

«« dondin,. k..„ th . etchlns precMi as n , ustratea <n 

" " emPl0y " *» -•-**«««»9 a a..d f. thin 

.-• a :hickness in rjn9 , of o us ^ o js _ 

» -ed .„ d inn . r ; . ads ar . fo _ d by etcMn9 ^ ^ 
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fir.e rips thereof are crrancec sr 5 pitch of abc— : 

However, recent mir.ictu; e - e£: -- e - - £ _. i> ._ • . . 
se-iccr.ductcr package requires inner leads arrange 
pitches ir. the range cf C.12 :: 1.15 .t.t.. far smaller t: 
C.lcS When a lead fra.-e is fabricated by processor.; 

thir. sheet of a reduced thickness, 'the strength cf t 
outer leads cf such a lead frar.e is not large enough 
withstand external forces that ray be applied thereto 
the subsequent processes including an assembling proce: 
and 2 chip -our. ting process. .-.cccrci.-.giy , there is a lim: 
tc the reduction of the thickness cf the thtn sheet : 
enable the fabrication of a .-mute lead frame having fir 
leads arranged at very small pitches by etching. 

An etching method previously proposed to overcom 
such difficulties subjects a thin sheet to an etchin 
process to form a lead frame after reducing the thicknes. 
of portions cf the thin sheet corresponding to the inne: 
leads of the lead frame by half etching or pressing to forrr 
the fine inner leads by etching without reducing the 
strength of the outer ieads. However, problems arise in 
accuracy in the subsequent processes when the lead frame is 
formed by etching after reducing the thickness of the 
portions corresponding to the inner leads by pressing; for 
example, the smoothness of the surface of the plated areas 
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^ unsatisfactory, the inner : 55cs ca , nos bg ^ 
' flatness- and a dimensional accuracv -ecu'— -•. 
lead frame accurately f 0; oc - sl - ? Md mcldi.-.u. and 
p.sze.T.aki-g process must be re:es:e: tw- ~* 
:2cr;cc::r.g process intricate. « 

repeat a platemaking process .•_ 

- ~ - ~ . — . * . . e t . . ^ c k r. e s s - 

the pcrric.-.s of the thin sheet corresponding to the t.-.r.e 
leads is reduced by half etching before subjecting the chir 
sheet to an etching process for f=r.-- a , 
which also r.akes the iead ira.e fabricating ?r= cess 
intricate. Thus, this previously proposed etching ,ethod 

nas -ot yez been acolied - - , . 

= - .„ w.cw.rca. .ead frame 

fabricating processes. 



;S-,-3J£ =7 y A77SM T0 3£ S01VE0 5y 7Hg - nvent:ok . 

On the other hand, because a pitch among inner leads 
is made nirrw., the number of terminals^ is increased^ it 
is considered important to know whether a problem is" caused 
or not in association with position shift or Coplanarity of 
an outer lead when implementing a chip mounting process. 
Accordingly, the present invention has been made in an 
effort to solve the problems occurring in the related art. 
and an object of the present invention is to provide a 
resin-encapsulated semiconductor device capable of meeting 
the requirement for an increase in the number of terminals 



2nd resolving problems which are caused in asso-- 
position shif-. and copianarity c: ar. outer lead. 

. ? MEANS "OH SOLVING 7KE SUBJECT KkZTZr.S- 

Arccrcing to one aspect cf the press--, 
--here is provided a resin-encacsulated semiconduc: 
•-•in 5 a lead frame which is shaped 'in acccrda.-.: 
two-step etching process to a body wherein a thi 
inner leads is less than that cf the lead frsr 
comprisinc: inner leads having the thickness less 
si "-he leas frame blank; and terminal columns i: 
connected tc the inner leads and having the same : 
with the lead frame blank, the terminal columns =c 
a column-shaped configuration which is adapted 
electrically connected to an external circuit, the 
columns being disposed outside ?f -;- e in-e- • e => c 

• U ! h _ Sfc _" _ :he ^; e ^-« to the inner lea 

direction orthogonal to " the thickness-wise " di 
thereof, the terminal columns having terminal p 
arranged on top ends thereof, the terminal portion: 
made of solders, etc. and exposed to the outside b £ 
resin encapsulate, outer surfaces of the terminal c 
also being exposed to the outside beyond the 
encapsulate, each inner lead possessing a reC ta 
cross-section and having four surfaces including a 
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surface, a second surface, a third surface and a :o_ 
surface, the first surface being flushed c - s s .- : - 
cf a rer..c.r.ing portion of tr.e ir.r.er lead havir.s the s 
thickness with the lead frame clar.k while -e • - - «»- 

~ c ~ .--.55. 

the second surface, and each cf .the third a.-.d re- 
surfaces having a concave shape depressed toward tr.e ir.s: 
cf the ir.r.er lead. 

According to another aspect of the present -invent ic 
there is provided a resin-encapsulated semiconductor cev: 
usi.-.g a lead frame which is sr.-pez in accordance with 
twe-step etching process to a body wherein a thickness 
inner leads is less than that of the lead frame blani 
co-prising: inner leads having the thickness less than the 
of the lead frame blank; and terminal columns integral: 
15 connected to the inner leads and having the same thicknes 
with the lead frame blank, the terminal columns possessor. 
a column-shaped configuration which is adapted to b 
electrically connected to" an" external circuit" "the" te"rmina": 
columns being disposed outside 'of the inner leads in c 
manner such that they are coupled to the inner leads in a 
direction orthogonal to the thickness-wise direction 
thereof, portions of top ends cf the terminal columns being 
exposed to the outside beyond a resin encapsulate, outer 
surfaces of the terminal columns also being exposed to the 
25 outside beyond the resin encapsulate, each inner lead 
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possessing a rectangular cross-section and hevi.-.o :c 
surfaces including a first surface, a second surface, 
tnirc surface and a fourth surfcte, the first s-:zbzc ceir. 

f lushed with one surface of a rer.aininr --- 

inner lead having the same tht c>:r.es.s with the lead frsr 
blank while being opposed to the second surface, a.-.d eat. 
of the third and fourth surfaces having a concave share 
depressed toward the inside cf the inner lead. 

According to another aspect cf the present invention, 
a semiconductor chip is received inward cf the inner leads, 
and electrodes roads) of the semiconductor chip are 
electrically connected to the tnner leads through wires, 
respectively. According to another aspect of the present 
invention, the lead frame has a die pad, and the 
semiconductor chip is mounted onto the die pad. According 
to another aspect cf the present invention, the lead frame 
dees not have a die pad, and the semiconductor chip is 
fastened to the inner leads "using" a~ reinforcing "faltener" 
tape. According to still another aspect of the present 
invention, the semiconductor chip is fastened by means of 
insulating adhesive to the second surfaces of the inner 
leads on one surface thereof on which the electrodes are 
located, and the electrodes of the semiconductor chip are 
electrically connected to the first surfaces of the inner 
leads through wires, respectively. According to yet still 
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another aspect of the present invention, the semi conduct rr 
chip is fastened to the second surfaces c: the inner leads 
oy bur.pc thereby u be electrically connected to tne i:.ne- 
leacs. i- t: - e £bove descriptions, in the case tnat tne 
terr.mal columns have terminal prrti.or.s which are arranced 
on top ends cf the terminal cclur.ns, with the terr.mal 
portions -ace cf solders, etc. and exposed to the outside 
beyond the resin encapsulate, while it is the norm that the 
terminal portions comprising the solders, etc. are exposed 
-o tne outside beyond the resin encapsulate, it is not 
necessarily required for the terminal portions to be 
projected beyend the resin encapsulate. Moreover, while it 
is possible to use the outside surfaces of the terminal 
colur.ns while they are not encapsulated by the resin 
encapsulate and they are exposed to the outside, the 
outside surfaces of the terminal columns which are not 
encapsulated by- the resin encapsulate., can be., covered by„a_ 
protective frame using adhesive, etc. 



[WORKING FUNCTIONS J 

The resin-encapsulated semiconductor device in 
accordance with the present invention can meet a demand for 
an increase in the number of terminals. At the same time, 
in the resin-encapsulated semiconductor device, because the 
forming process of the outer leads as in the case of using 
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a mono-layered lead frame shown <- r:5< ., (b , 
required, it is possible to provide a se=:»-=-:.-::r oevtr 
in which no protlir.., are caused in essc:: 5 ;;.- w- 
positicn shift and colplanaricy cf the cuter leads, 
particularly, the use of a xult;-pi.-.-.ed lead frams share 
in a r.anner that inner leads have a thickness lass t.-.ar 
that cf the lead frame blank by a two-step etching process, 
that is, the inner leads are arranged at a fine oi,c=h, rar 
rr.eet a demand for an increase in the pin --be: c: t- = 
semiconductor oevice. furthermore, by using -.he lead frame 
which is fabricated by a two-step etching process as will 
be described later with reference to Flo. 1. - h . second 
surface cf each inner lead has copianarity, and is 
excellent in wire-bonding property. m addition, since the 
first surface of the inner lead is also a flat surface and 
the third and fourth surfaces are depressed toward the 
_inside of the inner lead, the inner leads are stable and 



copianarity width jpon wire bonding -process can be 
enlarged. 

[EMBODIMENTS J 

Embodiments of the resin-encapsulated semiconductor 
device in accordance with the present invention will now be 
described with reference to the attached drawings. first, 
a resin-encapsulated semiconductor device in accordance 

»»:»o »•: is 
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wi - h a first embodiment cf the present invention, 
described hereinafter with rererer.ee :c FIGs * 



FIG. 2(a) is a cress-sec •icr.al view 



encapsulated semiconductor device a:::r:':r.c tc t-- 
enbodimer.t cf the present invention . FIG. 1 : c ) * s a 
sectional view of an inner lead taken along the lint 
of . IG. 1(a), end FIG . 1(c) is a cress-sect icnal vi* 
terminal column taken along the lir.e 51-52 cf -FIG. 
Moreover, TIG. 2(a) is a perspective view cf the 
encapsulated semiconductor device acrcrdinc to the 
embodiment of the present invention, FIG . 2(b) is a 
view cf the resin-encapsulated semiconductor device o 
2(a), and FIG. 2(c) is a bottom view of the 
encapsulated semiconductor device of FIG. 2(a). In F 
and 2, a drawing reference numeral 100 represents a 
encapsulated semiconductor device, 110 a semiconc 
chip, 121 electrodes (pads), 120 wires, 230 a lead t 
121 inner leads, 13iAa a first" surface, ~13~lAb a T 
surface, 231Ac a third surface, 232Ad a fourth surface 
terminal columns, 133A terminal portions, 132B 
surfaces, 233S a top surface, 225 a die pad,, and : 
resin encapsulate . 

In the resin-encapsulated semiconductor d< 
according to the first embodiment, as shown in FIG. 
the semiconductor chip 110 is placed inward of the ; 
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leads 2 3:. i s C5n b r .... 

-ea > seen frwn flG. ; a 

3er.icc,c, = :cr chip 1-0 ; s mou .. #d ^ ^ ^ * ^ 
«-ri«si therec; which is opposed .... 
...e electrDces pais: 

~ i - ^ ere arrar.:*- r 

. -c w r. e.e:::::e : : : 

:s electrically ccr.r.ectec :: S o-__ . . 

= : the i-r.er lead 221 thro-jch the w- - ... 

* c * . ;-g els;*-' -s ' 

czr.r.ezzizr. between the res-.^->^.o.- . 

0 °- :his embodime.-.t a.-.a a- ex- — .' e .~ 

a-h- .... " : - ls 

- w..e -esi- -e.-.rapsulctes ser.i cc. etc - 
=ev:ca 1SD via the terr.ir.ei scrr — s c , ■ 

• s " - oei-= made 

• °" Cer ' ° r - £ cirwis substrate. 

. -8M .3j« .ocatec or, -.he top surfaces 
'•■ s - J -# respectively. 



-esir.-er.cepsulsted serr,->- h 

scii,. WWl ,3 — .cr cevice c* 



In the 
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the first 

eric=i.T.enr of the present ir.v 

- s r.ot necessarily 

-o a .pro.tecti.ve. frame -2 90,- and insteadr a- 

str-ct_re, as shown in FIG. Hd) , « a wh* ~h 

• -n wn twn no protective 

frame is used can be adopted. 

The lead frame 130 used • -« rh. , . 

! " — tne semiconductor device 

•-.^.X-i.-on , lloy . ^ :he 1M ijoa whieh 

.«ew„, proc . SJ . lt „ the , ead ^ ^ 
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thickness less than that of the terminal co-u.t-* 153 : 
other portions. Dam bars 156 serve £s . ^ 
encapsulating the semicondbc;cr chip no with = -° s - - 
Moreover, although the lead frar.e 15CA which is rrr;e£CA 
by etching to have the ccntcjr as show- r-~ - 

•Jsed ir. this embodiment, the 1 eac frame is not l — 
such a ccr.tcur because portions except the inner leads 
ar.d the terminal columns 133 are not necessary. . The inner 
leads 121 have a thickness of <0 G.t. whereas the portions 
=f the lead frame 150 ether than the inner leads 131 have a 
thickness cf C.15 mm which corresponds to the thickness of 
the lead frame blank. The ether portions cf the lead frame 
130 except the inner leads 131 may not have the thickness 
cf 0.15 mm, but have a thickness of 0.125 mm-0.50 mm which 
is thinner. The tips of the inner leads -31 have a small 
pitch of 0.12 mm so as to achieve an increase in the number 
°* _ te ±*~t." a _ Is . semiconductor devices. The second face 

131Ab cf the inner lead 231 has a substantially flat 
profile so as to allow an easy wire boding thereon. Also, 
as shown in FIG. Kb), because the third and fourth faces 
131Ac end 132Ad have a concave shape which is depressed 
toward the inside of the associated inner lead, a high 
strength can be obtained even though the second face (wire 
bonding surface) 131Ab is narrowed. 

In the present embodiment, since twisting does not 
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occur in the inner leads 122 irrespective of whetr.er 
■ inner leads 131 is long or nor. The inner leads havi.-.c : 
contour, a: shown in FIG. 9 (a,, in which the tics cf - 

ir.ner leads 121 are separated one f r c- a 

prepared by -.he etching process, end the inner leads = 
resin-encapsulated after mounting the se.T.icor.cuc- - - -'- 
therecn as will be described later.' However, where tr 
ir.ner leads 131 are long ir. their length and have 
tendency fcr the generation c: twisting therein. it 
impossible t= fabricate the lead fra-.e bv etchi-c -~ - = •• 
the contour as shown in FIG. S:a). Therefore, afte 
etching the lead frame in a state where the tips of th 
inner leacs ere fixed to the connecting portion 1313 a 
shown in FIG. 9(c) (<>, the inner leads 122 ere fixed with 
the reinforcing tape 160 as shown in FIG. 9(c) (□), "hen. 
the connecting portions 1213 which are not necessary in the 
fabrication of the resin-encapsulated semiconductor device 
are removed by a press as shown in FIgT ~9 <c)</n), and a 
semiconductor device is then mounted on the lead frame. 

Hereinafter, a method for the fabrication of the 
resin-encapsulated semiconductor device will now be 
described with reference to FIG . e. First, the lead frame 
230A, as shown in FIG. 9(a), which is shaped by the etching 
process as will be described later, is prepared such that 
the second surfaces 131Ab of the inner leads 131 are 
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directed upward (TIG. e{2)). 

Then, the semiconductor chip lie : s . mounted or.:: : 
cie pad 1-5 such tr.at -.he surfaces of the se.-iccr.c— 
chip 1 10 or. which the eieccrcces ::: d - a 
directed upward (r:G . 3 (C;)> 

Next, af-er the semiconductor chip no i s fast--£ 

or.to the die Dad " ,s - „ , _ 

• u » ~- e e.ectrooes in c -- 

semiccnduccor chio 110 and «» „x - * 

• - ,lv ' ena *-- ,e seccno surfaces 23iAb cf -'- 

ir.r.er leads 131 are bonded with c -w_. .... 

c ...e_ :s:rg wires II 

.TIG. 5(c)). 

Subsequently, encapsulation is carried cut with -., 
ccr.ver.tior.a: resin encapsulate no. Thereafter, 
unnecessary portions of the lead frame 230 which are 
Protruded fro. the resin encapsulate 2<0 are cut by a pr .„ 
so fcra terminal column. -33 and also the side surfaces 
1333 of the terminal columns 233 :r-G. 8(d)). 
_ ."hen, the dambars .136. . the ...frame portions. 2 37,. e . lc . 
of the lead frame 130A as shown in FIG." 9 are removed. 
Next, the terminal portions :33a' each made of the semi- 
spherical solder are arranged on the outer surface of each 

terminal column 233 to fab-< ~.s-«» » 

" oD c - e a re sin- encapsulated 

semiconductor device (FIG. 8(e)). 

Thereafter, the protective frame 180 is arranged by 
means of adhesive around an entire outer surface of the 
resultant structure in such a manner that the side surfaces 
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cr the terminal columns 123 ere covered thereby r " - 
6(f;;. At this time, the protective frame IK functions 
reinforce the semiconductor device. In ether -..crds, zr- 
protective frame 18C serves : z prevent moisture from 
leaking into a cap between the :es;r. encapsulate and :ne 
terminal columns due to the fact that the sice surfaces : : 
the terminal columns are expesed tc the cutsice, vherery a 
crack is not formed in the semiconductor device and the 
breakage of the semiconductor device is avoided. However, 
persons skilled in the art will readily appreciate that it 
is not necessarily required to err vice the protective frame 
151. Also, when such an encapsulating process by the resin 
is carried out using a cesirec meld, the encapsulating 
process is implemented m a state wherein the outer side 
surfaces of the terminal columns of the lead frame are 
somewhat protruded out of the resin encapsulate. 

A_ method., fj5^ etching the J,ead frarne^ of the first 

% embodiment will now be described in conjunction with the 
attached drawings. FIG. 11 * is of cross-sectional views 
respectively illustrating sequential steps of the etching 
process for the lead frame of the first embodiment. In 
particular, the cross-sect icnal views of FIG . 1 correspond 
to a cross section taken along the line D1-D2 of FIG. 9(a). 
In FIG. 11, the reference numeral 1110 denotes a lead frame 
blank, 1120A and 1120B resist patterns, 1130 first opening. 
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1140 second openings, 1 1 5C first concave pernors, lie 
second concave portions, 1 1*7 0 flat surfaces, and llrl a 
etch-resistant layer. first, a water-soluble casein resis 
using potassium, cichromate as a sensitive ace:.: is rcate 
ever both surfaces of the lead frar.e clank 1111 r.ace : : a 
42t nickel-iron alloy and havmc a thickness cf about C.15 
rrjr:. Using desired pattern plates, the resist filrr.s are 
patterned to form resist patterns 1 12CA and 112C3 having 
first opening 1130 and second openings 1140, respectively 
i?ZZ. 11 (a) ) . 

The first opening 1150 is adapted to etch the lead 
frar.e clank 1110 to have a flat etched bottom surface to a 
thickness smaller than that cf the lead frame blank 1110 in 
a subsequent process. The second openings iiO are adapted 
co form desired shapes cf tips cf inner leads. Although 
che firs- opening 1130 includes at least an area forming 
-..che Jti.ps _of_ the .inner leads* 111C, a topology generated by 
partially thinned portion by etching* in a subsequent 
process can cause hindrance in a taping process or a 
clamping process for fixing the lead frame. Thus, an area 
to be etched needs to be large without being limited to 
fine portions of the tips of the inner leads. Thereafter, 
both surfaces of the lead frame blank 1110 formed with the 
resist patterns are etched using a <8 3e 1 ferric chloride 
solution of a temperature of 5*?t at a spray pressure of 
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. 2-5 *,«.= . The etching Process :s = tairi , s . d , 

ercned bottom surface ha „. s depz , h ccrresuor ,__ = _ = . . 
= -he. thinness cf -.he lead frg - e b -. r . , r; ._ .._**" " 
•-.Ithsugh both surfaces =f -;- s . 

- cc - - - =~e r.=.-.< :::: 

"* i« t.-.. P--ir,.-v 

;s ae: ,. c .„ ary .„ .i,,!.,,,,^ e:=h ic;h ^ ;j ^ _ f 

•he leezi frame b 1 ank 1 1 i n ~w 

=-ank 1..0. ine reason why be- surfaces cf 

the : £2 = f r£(T:e bIank n:Q 

s snecus.y etches", as :, 

,, a .. :aka , la :he =ase c; e;=sins o ; 

^ _es r e vezy etched 

. -_i..- Si _ op , r . in , !:30 ,. s . .^„.., I .,. y _ e<>wij . . 

layer 1280 so as to fill up *w e „ 

up —e ..rs. recesses 1250 and to 

cover the resist pattern 2220A (F2S. 11(c),. 

It is not necessary :o coat the etch-resistant 2aye~ 

" 80 Cntire of the surface provided w ith 

the resist pattern »„0A. However. i t i$ preferred th „ 
the etcn-resistanc i ayer neo be CO£ted ^ ^ 
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pcrticr. of the surface formed with the first recess- 
and first opening 1120, as shewn :r. TZZ. = ce;; 
■is difficult to coct tr.e etch-resistant layer llfC - 
the surface pcrticr. including the first recesses 
Although the etch-resistant layer 1150 vex er.clcyec : 
embodiment is en alkali-soluble wax, any suited 
resistant to the etching action cf the etchant soiuti: 
remaining somewhat soft during etching may be usee, 
for fcrr.i.-.g the etch-resistant layer 1280 is net 1 
the above-ner.ticr.ed wax, but may ce a wax cf a JV-se 
-ype. Since each first recess LlrC etched bv the 
etching process at the surface formed with the oa 

* 

adapted to fcrm a desired shape cf the inner lead t: 
filled up with the etch-resistant layer 1180, it is 
further etched in the following secondary etching croc 
The etch-resistant layer 1150 also enhances the mechar 
st-rength of- the lead- frame- blank -for- -the second- etc 
process, thereby enabling the second etehing process t 
conducted while keeping a high accuracy. • it is 
possible to enable a second etchant solution to be spr. 
at an increased spraying pressure, for example, 2.5 kg 
or above, in the secondary etching process. The increc 
spraying pressure promotes the progress of etching in 
direction cf the thickness of the lead frame blank in 
secondary etching process. Then, the lead frame blank 
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subjected to a secondary etching process. In tr.:s 
secondary etching process, the lead f rare blank Hi: :s 
etched at its surface formed witn first recesses llj. 
having a flat etched bettor. surface, :c ce-pletely 
perforate the second recesses 1162, thereby fcrr.ir.e :r.e 
tips of inner leads 131A (FIG. 11. si). 

The bottom surface 1170 cf each recess fcr-ec by the 
primary etching process is flat. However, both sic* 
surfaces cf each recess pcsiticr.ee at opposite sides of the 
better, surface 1170 have a concave shape depressed toward 
the inside cf the inner lead. Then, the lead frame blank 
is cleaned. After completion, cf the cleaning process, the 
etch-resistant layer 1180, and resist films (resist 
patterns 1120A and 11203) are sequentially removed. Thus, 
a lead frame 130A having a structure of FIG. 9 (a) is 
obtained in which tips of the inner leads 131A are arranged 
at a fine pitch. The removal cf the etch-resistant layer 
HBO and resist films (resist patterns 1120A^ and 1120BT ~is~ 
achieved using a sodium hydroxide, solution serving to 

dissolve them. 

The processes for manufacturing the lead frame as 
shown in FIG , 11, is to form by means of etching, the lead 
frame having the tips of the inner leads used in this 
embodiment cf the present invention, which have a thickness 
less than that of the lead frame. Especially, the first 



smo v; 25 



"-IJ99 "s 



15 



20 



25 



surfaces 2 31Aa of the tips of the inner leads as show, 

nc. l, are flushed with one ssrf&zes of -e-na 

° n w pc-rtic.-.s 

of tne inner I 2 ads having the same thickness with ■„ 

frame while being opposed tc the second s---- £ -. c 

---.-.r, ir.z 

the third and fourth surfaces are forced tc have a 
shape which is depressed toward the inside cf 
leads. Where a semiconductor chip is mounted cn the secc.-.d 
surfaces 131Ab of the inner leads by means of bumps for an 
electrical connection therebetween, as in a semiconductor 
device according to a third embodiment as will be cescrthe, 
hereinafter, an increased tolerance for the connection bv 
bumps is obtained when the second surface 131Ab has a 
concave shape depressed toward the inside of the lna-r 
lead. To this end, an etching method shown in FIG. 12 is 
"opted in this case. The etching method shown in FIG . 12 
is the same as that of f:g. 11 ia association with its 
.?rimary_e.tching_orocess.- After- completion- of the primary- - 
etching process, the etching method is cSnducted in a 
manner different from that of the etching method of FIG. 11 
in that the second etching process is conduced at the side 
of the first recesses 1150 after filling up the second 
recesses 1160 by the etch-resist layer 1160. thereby 
completely perforating the second recesses 1160. At this 
time, by implementing the primary etching process, etching 
at the side of the second openings 1K0 is performed in a 
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sufficient manner. The cr 
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oss section of each i.-.r.er 
including its tip, formed in accerear.ee w-- -K a 
-■.-.nod or ri3. 12, has a concave shape expressed ::w- .. -. 
inside of the inner lead at the serene surf=-« ----- 
shew- ir« "Z G . 6 !b) . 

The etching method in which --<=■ 

- r ?:::e«s is 

conducted at two separate steps, respectively, £s 
cf ."3s. 11 and 12, is generally called a "tve-step etchi.-.c 
met.-.ed" . This etching method is adva.-.tacec-e .... 
desired fineness can be obtained. The etching method used 
--o fabricate the lead frame 13CA cf the first embodiment 
shewn in riG. 5 involves the eve-step etching method and 
the method for forming a desired sr.ace of each lead frame 
Portion while reducing the thinness of each pattern 
formed. m particular, the etching method makes it 
possible to achieve a desired fineness. m accordance with 
- .^Hr^ed .in TZGs: n _ d nd_ 12, .the. fineness of ._ 

the tip of each inner lead 13IA formed by. this method is 
dependent on the shape of the second recesses 1160 and the 
thickness t of the inner lead tip which is finally 
obtained. Tor example, where the blank has a thickness t 
reduced to 50 Dm, th . lRR . r ieads csn h-v> a ;ineness 
corresponding to a lead width Wl of 100 Dm and a tip 
Pitch p of 0.15 mm, as shown in FIG. 11(e). m the case of 
using a small blank thickness t of about 30 Dm and a lead 
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width HI of 70 Dm, it is possible to form ir.r.er 

having a fineness corresponding to en inner lead =• 

0.12 ..vr.. Cf course, it may be possible to ft™, inner ^< 
having a further reduced tip pitch' by adjustinr zre z.z- 

thirkness t end the lead width W* . e 

-•. ...o. _s — > say, £ 

inner lead tip pitch p up to 0.06 mm, a bier.* thickness 
to 25 Cm , and a lead width Wl up to <C Cs can c 
obtained. 

In the case where twisting cf the inner leads does not 
occur in the fabricating process, as in the case where the 
inner leads are short in their length, a lead frame 
illustrated in FIG. 9(a) can be directly obtained. 
However, where the inner leads are long in length as 
compared to those of the first embodiment, the inner leads 
have tendency for the generation of twisting. Thus, in this 
case, the lead frame is obtained by etching in a state 
- where the tips of the inner leads are bound to each other 
by a connecting member 1313 as shown -in FIG. 9(c)(-<). 
Then, the connecting member 1313 which is not necessary for 
the fabrication of a semiconductor package is cut off by 
means of a press to obtain a lead frame shaped as shown in 
FIG. 9(a). 

Moreover, as described above, where unnecessary 
portions in a structure shown in FIG. 9(c) ( -f ) are cut to 
obtain the lead frame having the contour shown in FIG. 
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5(a), a reinf orcinc -a-* 

a pc-yirr^ce tac* 

-* « — *. r.- s . f , :..,.„■,. „ h ;. s .;; 

connecting menbei 2213 <s r --- - 

^ - c L" T 9 5 5 - - 

octain the ccr.tcur c^ w . . - 

' ' 5 se "-::::::::r 

o'evice is mounted on the 
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* " - - c.r.e still - a v * - - 
.-.-so, 



orcir.c tape attached therecr 
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semiconductor device is er.cas — • — 

• " - u - a re sir. ir. a 

condition where the lead fra-r- 

" - tne taoe. ?r* 

^ne Z22-Z22 illustrates a cut ptrticn. 

The tip of the ir.r.er 1-a^ •-• -* 

~" - -ead rra.r.e used 

-n tne semiconductor dev'-c ~- 

' * - r " emcodi.T.ent has a 

^ess-sectional shape as shown m >: 3 . 'Sr-Tw^ 

a / . Tne tio 

-w~.ea surrace isecond s -'Aroi 

s ace) i j iAo 

•--e.o.e r. e s a wicth wi 

- 1 y greater than t'-e w-' --- v- . * 

6 Au = ; s - opposite surface. 

~" e v ---hs Wl ar.c W2 (abou- n-,. . 

U:a > *-• -ore than the 

K ° — *-e-cer.tr-a-i— oort-ie * — — c 

. o.. . ne h ips when viewed in 

Che direction of the inner lead thickness. Thus, the tip 
of ,he inner lead has a cross-sectional shape havino 
opposite wide surfaces. To this end. although either o' 
rhe opposite surfaces of the ttp 131* can be e „ ily 
electrically connected to a semiconductor device {Bet 
shown, by a wire , 20A „ 1209> shia emboc; . ment . Uustrates 

the use of the etched flat surface 'or w«r. k 

a. = .or wire-bonding as 

shown in FIG. 13(Ow a i - T< - • , 

*t Ma,. an rIG. ,3, a reference numeral 
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131Ab depicts an etched flat surface, 2 32Aa a surfcce : : = 
lead frame blank, and 222A and 1215, respectively, ~ clatec 
portion. In the case of HZ. Ij.aj.a;, there has 
particularly excellent in wire-bending property, cerase 
the etched flat surface does net have roughness . 7ZZ. 
13 shows that the tip 13315 c: the inner lead of tr.e 

lead fra.T.e fabricated according to the process illustrated 
in TIG. 14 is wire-bonded to a semiconductor device. In 
this case, however, both the opposite surfaces of the ::r 
13315 of the inner lead are flat, but have a wiJth smaller 
than that in a direction of the inner lead thickness. In 
addition to this, as both the opposite surfaces of the tip 
13315 is formed of surfaces of the lead frame blank, these 
surfaces have an inferior wire-bonding property as compared 
to that of the etched flat surface of this first 
embodiment. FIG. 13 (— ) shews that the inner lead tip 

1331C Cr _ 133 i D ' ob - ained °y thinning in its thickness by a 
means of a press (coining) and then by etching, is wire- 
bonded to a semiconductor device (not shown); In this 
case, however, a pressed surface of the inner lead tip is 
not flat as shown FIG. 13 ( - ) . Thus, the wire-bonding on 
either of the opposite surfaces as shown in FIG . 13(— Ma) 
or FIG. 13( — )(b) often results in an insufficient wire- 
bonding stability and a problematic quality. The drawing 
reference numeral 1331Ab represents a coining surface. 
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A modified example of t h e resir.-encacs- • *- 
semiconductor device in acccrda.-.re wi:- -w« 
embodiment of the present •• nv «- « c - ••• • 

hereinafter. flGs. 2(a) thrcucr. 2;e> are rr:ss-^ , 

views c: -he modified exarr.cle z £ - -e • - * 

^ - c: - c C S U . s t f 

semiconductor device in acccrca--- w „ 

embodiment of -he present invention. r- e ser.icc.-.ductc 
device of the modified example as shown in TZZ. 3; a >, 
different from that of the first embodiment in that a 
pcsiticn of the die pad 125 is zr.tr.zez, tha 



?ed 135 is exposed to the outside. 3y -_:,e fazr rh.r 



is, the die 
2y the feci that the 
=ie pad 1-5 is exposed to the outside, the heat dissipation 
property is improved as compared to the first embodiment. 
Also, in the semiconductor device of -.he modified example 
as show., in FIG. 3(b), because the die pad 135 is exposed 
to the outside, the heat dissipation property is improved 
as compared to the first embodiment. Unlike the first 
embodiment of the" modified- example" as Ihowlv in" Pic." 3 (a") f 
in the present modified example as shown in FIG. 3(b), 
because a direction of the semiconductor device 110 is 
changed, the first surfaces of the lead frame are 
established as the wire bonding surfaces. The modified 
examples as shown in FIGs. 3(c), 3(d) and 3(e), illustrate 
semiconductor devices which are obtained by modifying the 
semiconductor devices of the first embodiment, the modified 
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example as shown in FIG. 3 (a, and the modi.-,- exar.cle 

shown ia r:s. 3(b), wherein the serr.i -spherical 

r.ct used, and instead, the top. surfaces c: .... - e ... 

rclu-r.s ere directly used as the terminal pcr---« 

£.-. entire r.a.-.uf acturing prccedure car, be si-rli::-- 

•'•'ex-., a resin-encapsulated semiconductor d e v 
acccrdance with a second enrolment of the _ r - s ~ 
invention win be described. r:G . <( „ . ^ 

sectional view of the res:.---- ■»-«.•• - -^ 

_s__c.ec ser i cor- 

cevice m acccrdance with t-~ *e o 

_e a er.z c 01 ~er. t z f - - o 

present invention, FIG. < (b) - , - 

IO) " s * crcss-secticnai view 

" " S: "" £::r5 ir - r6r :eaCS ' C5iten 5 -^'5 -he line A3-A< C f 
■'-•G. <i.l. and FIG. < (c , is a cross-sectional view 
illustrating a terminal column, taken along the line B3-3« 

C= * r: "* <(a) ' Secause an outer appearance of the 

ser.:c:r.duc:cr device e 6r „v- 

...e second emoociment is 

substantially the same as that, of the first embodiment, it 
is not illustrated in the drawings". " In FIG: 3, the drawing 
reference numeral 200 represents a semiconductor device. 
210 a semiconductor chip, 21i electrodes (pads,, 220 wires! 
230 a lead frame, 231 inner leads, 231Ab a second surface, 
231AC a third surface, 231Ad a fourth surface. 233 terminal 
columns, 233A terminal portions, 233B side surfaces, 233S 
top surfaces, 240 a resin encapsulate. and 270 a 
reinforcing fastener tape. j a - fc . semiconductor device of 
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dl e pad, the seir.iconcuctc- -a..., . 

- is fastened 

1 " 6 ' - *•* — - *«.=.-'-..,. ;; 

t.-.e semiconductor chic 220 i s 

-erodes f? .,„ 22i ^ _ 

lnn9r leaCS by -^c, ia the case Z 

second embodiment, similarly to sh . fis _ ^ 

electrical connection betwe-r 

semiccnductcr device 200 of this «-^;- lpr . . 

.Tier., c.-.c an exrer.-.a: 

circuit is achieved by rou----- -, a 

o r ..-.e resir.-er.capsula-.ed 

semiconductor device 20C vg - 

'-<= -e terminal portions 233A 
eacn oeinc -ace of a serri-so^-- 

s.- a. solder, on a primed 

circuit substrate, with -.he - e --,'~: • 

-6.n... c . portions 233A located 
on tne top surfaces 233S =f 

— • terminal columns 233, 

respectively. 

*" "* itim - "* "«~«««.- *»!«. = £ ,, is ,. eeM 

1. Shaped by «. etchi „, proc ,„ u sosstantillly the salM 

« that or «*. „„ t eteodi ,. r . : . xe . pt th>t> wMU in 

«se 6f :h . flr . t . teoa5M „ : , s)w wir> ^ >M 

resin e„c,p sulatlng ptoc .„ ... in § ^ 

"-he ..» leo „ ducter c , i? ;astened „ th> inner 

Lads. in th . case of th . secQnd ^ 
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bonding process £nd 

encapsulating aro ,. t . a . 
pe..o.n>ea m a state wherein --o 

Ch •' O " • " . 

f£5:ene - together with , '"' """ 1S 

-ei"::.-::-- fastener tape 270. - :£c ;he 

-*=- the u.-..,e=essary pcrticr.s and . -.he I." 
:-=r.T.in? ?rocess afcer ? = ""' 

^. ? :e.T.ented in the same way ££ .w. '. 
— 230 as shown la r: , S0(-| fc ' ' 

by wh ich the l.. d ...... ., e , 

oK . . 3CA £s «>">v a in FIG . 

~ S ob "^----ed. z„ 0 -;, er 

s „ • teJ " aa * '• e --^uitant 

- w — e 00 =*^ed after et=hi-c 

r-~ * ""' s --- c "--e as shown i n 

(f,, whe contour as s— «- — 

. — - fc " 1:1 ^3. 10(a) is 

• 3,J(D) ' whic » Performs a re-^- — . 

_ T ,_ . " - g Action is used. 

5(a) throuah 5 - -„ 

• c --«s-sectionaI vie w S 

"" wS - a:i "? modified examoies o* -k. 

• o ; - ? ? "- s - n * : -«W".ODductor -device- 

c - —e second embodiment. T he KaB> . 

•he semiconductor device as 
shown in FIG. 5/,i * 

si., ls di;f . rent ;tom the , 

<"«!« of th. «cond ,„ t 

,ac khe surface of the 
semiconductor chip thereof which has th. , 
Hi nas che electrodes is 

dOW " U ' ra - The — » — i» no, 

« m .. t „„ s .„ lco „ auc:oi ^ 

obtained by modifyi na th . 

-^ng the semiconductor devices of the 
second embodiment and the modified examol. 

" M exam Pie as shown i n FIG. 



*1 



5(a), wherein the semi-sohe--- -*i .«o • 

*.--e c ^ solaers ere no; us«- 

ia.tt.d f the top surfaces cf , he terminal ."..".I!" 

directly useo as the terminal cc---^ • 

because a protective frar.g •• s ... .... . 

surfaces 2233 of the ter-i.-.el =--..— - 

....s are e.xccse- 

=:-e outside, a checking operation, by a test, etc = 
easily performed. 

Hereinafter, a r»s- 

r.s... -encapsulates serr.icc.-.cu — 

='svice in accordance with a -«■• — a _, .. 

- n a e-occL.T.ent of the press 
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describe* . 



sectional view of che res.n-encapsulated iLLto- 
device of th- third embed---- r _„ 

c ' c : is a cross 

sectional view i i " us- -a- . 

ng :,.,er leads, taken along th 

-i.-.e A5-A6 of TIG. 6(a), a-" ~-~ * ... . 

6.C) is a cross-sectiona 

view iliustrati.no a =e — 

a. - aker ai;)n3 ^ 

no. „ b> . 3 . ca se „ =t;er 4ppesran= . ef t ' 

ss.T.i conductor device of ... . 

" " * - e s - "hiro- embodiment- -i_ 

substantially the same es that a' -s. « • 

,ak 0i the f i"t embodiment, it 

is not illustrated in the drawinos in r-~ c - u 

• s< In 6» the drawing 

reference numeral 300 resre«».-. , 

- e?rese "- s * semiconductor device, 

310 a semiconductor chi D , 31? bunn« *™ 

J - 2 bu;n P s ' 330 a lead frame, 331 

inner leads, 331Aa a first sur'ae- »,, K 

sur.ace, 331Ab a second surface, 

331Ac a third su-'ae* tj-*,. 

top surfaces , 3<0 . t „. n . nc . psulat> _ ^ 



reinforcing fastener tape s -k b c . 

p • - he semi concu cr or cev -» 

-.hi*" :hird embodiment, the semiconductor chic ^T." 
fastened to the second surfaces 352AL - -k. . 

~ 6 r . r - ^ 

22: by the bu.-r.ps 3:1 thereby -.= be ei.ci.-ir,;;,. " 

=>• "-he ttchi.ij process ci r: G . s ...... 

" ! * ,!b! - *•* widihs w " •»<» «* — Jri"/;! 

- --= ; .« Chat «„. s.„nd 23:Ab s; ; , e lnMI 

^ de? -'"" d «— inner 

" - " e SU - fa " S »"« • iinen.ss 

«n b. obtained. AJso , „,.„ ;he secoM s c 33;flb ^ 

i.-.,..- ,..„. 33i .... .3,ctri„3 lv eoBB#ettd t<> ._ he 
.~icondpc-.br chip bum?s . ,„ y eean . eUM ^ 

_«_«-P:i.h«. I .. ; shovn in ;„„,,„,. furtheri in ^ 

«« chi, thiId enbodi!M „... „ in t _ c . 5 ." of the firs ; 

«d second th . , llKIiol con „. etion fcetueen 

the r.. in -. nc . psul . tM « micon<Juctor 3o() ^ 

embodiment and an external c<-c u <- <. 

ecu., is achieved by mounting 

the r.sin-.nc.psol.ted „„ ico „ Suctor devic<i t ^ 

tetminai portion. 333, .«„ bein, „„. Qf . se.i-spbericai 
•eider, on a pri „ tea circoit subjtr>te _ ^ ^ 

Portions 333A ioc.red on the top spaces o f the t ermina3 
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columns 333, respectively. 

In addition, unlike the semiconductor device c: - 
first en-.bodiir.ent, the semiconductor dsvice of tivs 

embodiment uses a lead frame whiz- is shaped by -.he e 

process ss shown ia PIG . 12. However, the mar.cfa; 

method of the semiconductor device of this emboc— 
substantially the same as that of the first embed imec 
except that, while in the case of the first embodiment, the 
wire bonding process and resin encapsulating process are 
performed in a state wherein the semiconductor chip ls 
fastened to the inner leads, m the case of this third 
embodiment. the wire bonding process and resin 
encapsulating process are performed in a state where- n -he 
semiconductor chip 310 is fastened to the inner leads 331 
via the bumps. Also, the cutting process for the 
unnecessary portions and the terminal portion forming 
process - af ter-resin- encapsulating- process are implemented 
in the same way as the first embodiment. 

FIG. 6(d) is a cross-sectional view illustrating a 
modified example of the semiconductor device in accordance 
with the third embodiment of the present invention, m the 
modified example of the semiconductor device as shown in 
"G. 6(d), the terminal portions each comprising the semi- 
spherical solder are not provided, and the top surfaces of 
the terminal columns are directly US ed as the terminal 



»»JSO vj 
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.portions, Because the protective frame RJ)t ^ £ _ = ; 

side surfaces 3333 cf the - e — ~o 

-c c coiu-.-.s 333 are execs 

to the outsioe, a checking operation by a tes- 
easily performed. 

hereinafter, a :ss ... 0 ......,,.. 

--T-cpsw'.atec s e T - • - 

^ice in accordance with . fourth e^o.iZT^^"- • 
present invention will be described. n 3 . 7 (a) a ..... 
sectional vi ew of the resin-encapsulatec" semiconductc 

device of the fourth tabo-ir— r-.- - , 

. ,(o: ;s a cress 

sectional view iilustratinc i-- — --a-. --• 

" ea - s - -axen along ch. 

line A?-Ae of FIG. 7(a), and 7ZZ. l t~s . . 

lv) - s a ="2ss-sectionaI 
vie- iU=.-.r. Si », . eslaaa . :ik „ s . or . ;he , ire 

semiconductor device of the -•-••« f a ,.~w 

-..-s fourth embodiment is 

substantially the same as that o* -re »« 

- re s t embociment, it 

is net illustrated in the drawir.es. r n «. le - . 
reference -numeral 400 represents- r «Wic-ohWctor -device; 
«0 a semiconductor chip, 411 pads, 430 a- lead frame, 431 
inner leads, 431A. . first surface# ^ ^ ^ 

««c a third surface, 431Ad a fourth surface, 433 terminal 
columns, 433A terminal portions, 4333 side surfaces, 433S 
top surfaces, 440 a resin encapsulate, and 47 0 insulating 
adhesive. Xn the semiconductor device of this fourth 
embodiment, one surface of the semiconductor chip « 10 on 
which the pads 411 are disposed is fastened to the second 
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surfaces <31Ab of the inner leads 431 by the i.-.sul. 
adhesive 00, and the pads 421 ar.z the first su-'a — e 
o: the .r.ner leads 431 are eiec.r.caliy cor.r.ectec 
other by wires 420. The semi ccnductcr device cf 
fourth embodiment uses the same lead. frame which is J£e 
-he third embedment, which has the contour as shew: 
FI3. 10<a) and 20(b). Also, ir. the case of this ft. 
embodiment, as in the case of the first and se: 
embodiments, the electrical connection between the res 
encapsulated semiconductor device 400 of this embocir: 
and an external circuit is achieved by mounting the res 
encapsulated semiconductor device A C0 via the term- 
portions 433A each being mace of a semi-spherical sole, 
on a printed circuit substrate, with the terminal portic 
<33A located on the top surfaces of the terminal colun 
423, respectively. 

- ... ... TZS : _ 7 _ (d L _ iS _ *_ C :°! S ; sect : c :;* i . * ie . w illustrating 

modified example of the semiconductor device in accordant 
with the fourth embodiment of the present invention. j 
the modified example of the semiconductor device as shov 
in FIG. 7(d), the terminal portions each comprising th 
semi-spherical solder are not provided, and the to. 
surfaces of the terminal columns are directly used as th, 
terminal portions. Because the protective frame is no: 
used and the side surfaces 433B of the terminal columns 431 
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"e-c p.. l r Oration bv a - 

e-c can be easily performed. ' " 

isrrscTs or the invention; 

~*e Present invention prcv-des £ 

semiconductor device empl oying ^J^^; 3 ^ 

.? . . cr.ea .eac 

wr.ish is capable of nee---- - 

c =e.T.a-d for 

^-.creased terminal n^er. rurth-~.~- e 

encapsulated semiconductor device - - 

° w ^-2nce with 
c. .oes not require a ? roce, 5 c - ....... 

<« as ia the C£se ef B ,,„ cr be " ; 

2 - €£ = --'ane havino 

Scds £ * shown in FI3. - 

• «» « ^sulc of -Vs 

--«i.-.«r.=. psu :. ted ....^ 

:r::: sh - — — — ... ..... 

sno..eneo interconnection leno-- 6S e( .„ 
o- -v e ' 3G V . " ~ - " ? 65 ""Pered- to the OTP - 

-e 3GA, whereby the semiconductor device can b* „ 
- Parasitic capacity and sS ' 

V ' Sh ° rCened in ^ — 'er delay 
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